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(57) ABSTRACT 
Affords sheet stacking device that, in stacking sheets onto a 
loading tray, enables stacking of the sheets alWays in the 
correct posture regardless of the nature of the sheets’ surface 
material. The sheet stacking device includes a tray unit 
located downstream of a sheet discharging port, a sheet-end 
regulating member provided on the tray unit, a conveying unit 
for transporting sheets carried out onto the tray unit though 
the sheet discharging port, toWard the sheet-end regulating 
member, and a conveyance controller for controlling the con 
veying unit. In conveying toWard the sheet-end regulating 
member a sheet having been carried onto the tray unit, the 
conveyance controller varies the running time during Which 
the conveying unit applies conveyance force to the sheet, in 
accordance With the material nature of the sheet surface. 

14 Claims, 8 Drawing Sheets 
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SHEET STACKER AND FINISHER 
FURNISHED WITH THE SAME 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present inventioniinvolving sheet stacking devices, 

and ?nishers furnished With the devices, that stack/store on a 
tray sheets carried out from, typically, an image-forming 
apparatusirelates to improvements in sheet storing mecha 
nisms that orderly store sheets against a regulating stop on the 
tray. 

2. Description of the Related Art 
In general, sheet stacking devices of this sort are knoWn 

broadly as devices that are provided With a loading tray form 
ing a path break downstream of the sheet discharging port, 
and that stack/store onto the loading tray sheets turned out 
from the sheet discharging port by a sheet discharging roller. 
The loading tray may be con?gured as a stack tray that simply 
houses the sheets, or may be con?gured as a processing tray 
that subjects the sheets to ?nal-stage processing. 

In particular, if the loading tray is con?gured as a process 
ing tray, a sheet aligning mechanism is required to load the 
sheets (bundle) on the tray and subject the sheets to ?nal-stage 
processing such as stapling, punching, or stamping. The sheet 
aligning mechanism, Which is thus for positioning/ stacking 
the sheets on the tray in a predetermined position (?nal-stage 
processing position), is constituted by a regulating stop on the 
loading tray, against Which one end (leading end or trailing 
end) of the sheets abuts and is thereby regulated, and convey 
ing means for conveying the sheets toWard the stop. 

For example, Japanese Unexamined Pat. App. Pub. No. 
2003 -267622 (cf. FIG. 2 in particular) discloses a device that 
stacks and collates on a processing tray sheets carried out 
from an image forming apparatus through a sheet discharging 
port, and staple-binds sheet bundles stacked on the processing 
tray. Therein, the processing tray is provided With a stop 
member against Which sheet ends abut and are thereby regu 
lated, as Well as a conveying member (a “paddle member” in 
Japanese Unexamined Pat. App. Pub. No. 2003 -267622) 
above the processing tray, for transporting toWard the stop 
member sheets carried in through the sheet discharging port. 

Similarly, Japanese Unexamined Pat. App. Pub. No. 2006 
248684 (cf. FIG. 2 in particular) discloses a sheet storing 
mechanism that carries out onto the processing tray sheets 
from the sheet discharging port, and that, With a belt member 
disposed above the tray to let it elevate/loWer, aligns the 
sheets by their abutting against a regulating stop. 

In either of the conventional sheet storing mechanisms 
disclosed in Japanese Unexamined Pat. App. Pub. Nos. 2003 
267622 and 2006-248684, to align against the regulating stop 
sheets carried in onto the tray, the conveying means (paddle or 
belt member), Which applies a conveyance force on the 
sheets, aligns them using a preset conveyance force and run 
ning time (design parameters). 

In implementations in Which, as described above, sheets 
are carried in onto a loading tray disposed doWnstream of the 
sheet discharging port and aligned in the predetermined posi 
tion (?nal-stage processing position, etc.), a conveying rotor 
(roller, belt, or the like) that moves up and doWn in accordance 
With the amount of sheets loaded is provided on the tray, and 
by means of the rotor, sheets are abutted against the regulating 
stop and are thereby aligned. Any of various and diverse 
mechanisms, such as a roller member, a belt member, or a 
paddle member, is conventionally employed as the conveying 
mechanism, Which transports sheets on the tray toWard the 
regulating stop for positioning. 
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2 
Therein, a sheet-feeding rotor that in this manner conveys 

a sheet on the tray toWard the regulating stop halts it imme 
diately after the sheet leading end has abutted against the 
regulating stop, to prevent the sheet from being damaged by 
being over-conveyed. 
The conveyance force that the sheet-feeding rotor imparts 

to the sheets by is conventionally set at a de?ned value (design 
parameter). Consequently, When the material nature of the 
sheet surface differs the conveyance force imparted to the 
sheet varies, giving rise to registration or skeWing problems, 
in Which the sheets fail to reach the regulating stop reliably, or 
to problems of damage, such as leading-end crumpling, 
affecting sheets having abutted against the regulating stop. 

In particular, for sheets subjected to ?nal-stage processing, 
a recent trend is to use sheets differing signi?cantly in the 
material nature of the surface, such as color copy sheets and 
monochromatic copy sheets. In such cases, mixing for 
example gloss paper, Whose surface coe?icient of friction is 
loW, With plain paper, Whose coe?icient of friction is rela 
tively large, may lead to the former not reaching the regulat 
ing stop (registration problem) or to skeWing, and may lead to 
sheet damage such as leading end crumpling in the latter. 
To solve such problems, for example, the engaging force 

betWeen the sheet-feeding rotor and the sheets on the tray 
could be more/less adjusted. HoWever, in a situation, for 
example, in Which color images alternate With monochro 
matic images on sheet by sequentially conveyed sheet, the 
above-described problem cannot be solved unless the pres 
sure-contact force of the sheet-feeding rotor is adjusted for 
each sheet. Accordingly, adjustment of the pressure-contact 
force of the sheet-feeding rotor requires complicated mecha 
nisms and controls. 

BRIEF SUMMARY OF THE INVENTION 

Under these circumstances, the present inventors arrived at 
the concept of varying the running time of the sheet-feeding 
rotor depending on the nature of the paper material of the 
sheets conveyed, or detecting the time that the sheets are 
conveyed until they reach the loading tray, and varying the 
running time of the sheet-feeding rotor in accordance With 
hoW long/ short the conveyance period is. 
A main object of the present invention is to provide a sheet 

stacking device that, When sheets are aligningly stacked at the 
regulation stop located on the loading tray, can alWays stack 
the sheets in the correct posture regardless of the material 
nature of the sheet surface. 

Another object of the present invention is to provide a sheet 
stacking device and a ?nisher Which, When the sheets are 
loaded and stored, can alWays stack the sheets in the correct 
posture Without being affected by the material nature of the 
sheets or environmental conditions such as temperature and 
humidity. 

To accomplish the above-described objects, the present 
invention adopts the folloWing con?guration. A sheet stack 
ing device comprises a sheet discharging port through Which 
sheets are sequentially carried out, tray means (for example, 
a processing tray 20 described beloW) located doWnstream of 
the sheet discharging port, a sheet-end regulating member 
(2011 described beloW) provided on the tray means, conveying 
means (for example, belt transporting means 17 described 
beloW) for transporting the sheet carried out onto the tray 
means though the sheet discharging port, toWard the sheet end 
regulating means, and conveyance control means for control 
ling the conveying means. In conveying the sheet carried onto 
the tray means toWard the sheet-end regulating member, the 
conveyance control means varies the running time during 



US 8,136,812 B2 
3 

Which the conveying means applies a conveyance force to the 
sheet, depending on a material nature of the sheet surface. 
A sheet discharging path is connected to the sheet discharg 

ing port to feed the sheet. The sheet discharging port includes 
sensor means for detecting a moving time of the sheet being 
conveyed. The conveyance control means sets a time during 
Which the conveying means applies the conveyance force to 
the sheet on the basis of a pass time of the sheet determined on 
the basis of an output signal from the sensor means. In this 
case, the sensor means comprises (1) a sensor that senses a 
leading end and a trailing end of the moving sheet or (2) a 
sensor that senses the sheet moving over a predetermined 
distance. 

The conveyance control means comprises comparing 
means for comparing the pass time of the sheet determined on 
the basis of the output signal from the sensor means With a 
preset reference sheet pass time. The conveyance control 
means sets the running time during Which the conveying 
means applies the conveyance force to the sheet, on the basis 
of a result of the comparison from the comparing means. 

The conveyance control means comprises input means for 
inputting a material nature of the sheet surface to the device 
and sets the running time during Which the conveying means 
applies the conveyance force to the sheet, on the basis of 
information input by the input means. 

The conveying means comprises a belt member located 
betWeen the sheet discharging port and an uppermost sheet on 
the tray means. 
A ?nisher according to the present invention comprises a 

processing tray on Which sheets carried out from an image 
forming apparatus are set in a bundle, ?nal-stage processing 
means for subjecting the sheet bundle on the processing tray 
to ?nal-stage processing, a sheet-end regulating member pro 
vided on the processing tray, conveying means for transport 
ing the sheet carried out onto the processing tray through the 
sheet discharging port, toWard the sheet-end regulating mem 
ber, and conveyance control means for controlling the con 
veying means. In conveying the sheet carried onto the tray 
means toWard the sheet-end regulating member, the convey 
ance control means varies the running time during Which the 
conveying means applies a conveyance force to the sheet, 
depending on a material nature of the sheet surface. 

According to the present invention, When the sheet carried 
out onto the tray means through the sheet discharging port is 
alloWed to abut against the regulating stop for alignment, the 
running time during Which the conveying means applies the 
conveyance force to the sheet is varied depending on the 
material nature of the sheet surface. The present invention 
thus exerts the folloWing effects. 

Even When the sheet stacked on the tray means differs in 
the nature of its surface material, the sheet is transported 
toWard the regulating stop using the running time correspond 
ing to the nature of the material. The sheet can thus be orderly 
stacked on the tray at a predetermined position. 

In particular, the material nature of the sheet surface is 
detected on the basis of the time required to convey the sheet 
to the sheet discharging port. The sheet on the tray is trans 
ported toWard the regulating stop according to the sheet con 
veying time. Thus, even a sheet that differs signi?cantly in the 
nature of its surface material can be loaded and stored in a 
predetermined reference position. This enables, for example, 
a sheet comprising coating paper (gloss paper or the like) on 
Which a color image is printed and a sheet comprising plain 
paper on Which a monochromatic image is printed to be 
orderly stacked and stacked at the reference position. 

The remaining part of the con?guration requires only the 
adjustment of the length of the running time of the conveying 
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4 
means; the conveying means may be a roller, a belt, or a 
paddle located on the tray means. Therefore, the apparatus 
can be inexpensively con?gured to have a very simple struc 
ture. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

FIG. 1 is a diagram generally illustrating an image forming 
system composed of a ?nisher comprising a sheet stacking 
device according to the present invention, and an image form 
ing apparatus that carries out sheets to the ?nisher; 

FIG. 2 is an enlarged diagram of an essential part of the 
?nisher in the system shoWn in FIG. 1; 

FIG. 3 is diagrams illustrating hoW a sheet is stacked on a 
processing tray in the apparatus shoWn in FIG. 2, Wherein 
FIG. 3A shoWs that a leading end of the sheet has been carried 
into the apparatus, and FIG. 3B shoWs that the leading end of 
the sheet has been carried onto the processing tray; 

FIG. 4 is diagrams illustrating states in stacking a sheet 
onto a processing tray in the apparatus shoWn in FIG. 2, 
Wherein FIG. 4A represents a state in Which the trailing end of 
a sheet has advanced in above the tray, and FIG. 4B represents 
a state in Which the sheet aligns With a regulating member on 
the tray; 

FIG. 5 is a diagram illustrating a state in stacking a sheet 
onto the processing tray in the apparatus shoWn in FIG. 2, and 
represents a state in Which the sheet has been aligned With a 
regulating member on the tray; 

FIG. 6 is a timing chart for explaining states in stacking a 
sheet onto the processing tray in the apparatus shoWn in FIG. 
2; 

FIG. 7 is a diagram illustrating the arrangement of sensor 
means different from that in the apparatus shoWn in FIG. 2; 
and 

FIG. 8 is a diagram illustrating a sheet detecting mecha 
nism on a storing tray in the apparatus shoWn in FIG. 2. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention Will be described beloW on the basis 
of an illustrated embodiment. FIG. 1 is a diagram generally 
illustrating a system comprising a ?nisher comprising a sheet 
stacking device according to the present invention, and an 
image forming apparatus that carries out sheets to the ?nisher. 
FIG. 2 is an enlarged diagram of an essential part of the 
?nisher. The “image forming system” and the “?nisher” Will 
be described beloW in this order. 
Image Forming System 
The image forming system shoWn in FIG. 1 is composed of 

an image forming apparatus A and a ?nisher B. A sheet 
stacking device C is incorporated in the ?nisher B. The image 
forming apparatusA is composed of a sheet feeding stacker 1, 
an image forming section 2 that forms an image on a sheet 
from the sheet feeding stacker 1, a scanner section 3, and a 
document feeding section 4. The image forming section 2 is 
composed of an electrostatic printing mechanism, an ink jet 
printing mechanism, an offset printing mechanism, or the 
like. The image forming section 2 is con?gured to copy and 
print image data optically read by the scanner section 3, on a 
sheet from the sheet feeding stacker 1. The illustrated image 
forming section 2 is an electrostatic printing mechanism 
including a developing member 5a, a charger 5b, and a print 
head 6 arranged around a photosensitive drum 5. The print 
head 6 forms an electrostatic latent image on the photosensi 
tive drum 5. The developing member 5a applies toner ink to 
the electrostatic latent image. The charger 5b transports the 
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image to the sheet for printing. A ?xer 7 ?xes the image to the 
sheet to Which the toner ink has been transported. The result 
ing sheets are sequentially carried out through the sheet dis 
charging port 8. Illustrated at reference numeral 9 is a circu 
lating path along Which a sheet With a printed front surface is 
fed again to the photosensitive drum 5 and an image is then 
formed on a back surface of the sheet. 

The scanner section 3 is composed of a platen 311 on Which 
a document is placed, a reading carriage 3b that line-sequen 
tially scans a document image along the platen 3a, and a 
photoelectric converting element 30. The document feeding 
section 4 is mounted above the scanner section 311 to sepa 
rately feed documents placed and set on a document tray 4a to 
the platen 3a and to accommodate the documents on a sheet 
discharging tray 4b. The system also functions as a netWork 
printer in such a manner that image data from the external 
image forming apparatus, for example, a computer, is trans 
ported to the print head 6, Which forms an image on a sheet on 
the basis of the data. 
Finisher 

The ?nisher B according to the present invention is coupled 
to the sheet discharging port 8 in the image forming apparatus 
A. The ?nisher B sequentially receives sheets With images 
formed thereon to carry out a “bookbinding process,” a “jog 
process,” and a “sheet carry-out (storing) process” on the 
sheets. Thus, the image forming system shoWn in FIG. 1 is 
composed of the image forming apparatus main body com 
prising a copier, a print function, a facsimile function, and the 
like, and the ?nisher coupled to the image forming apparatus 
main body. The ?nisher B comprises, as processing operation 
modes, a series of ?nal-stage processing operations such as a 
binding process of setting and binding sheets With images 
formed thereon according to page number and the jog process 
of sorting and storing the set sheets before discharging. To 
control each operation mode, an operator sets, on the image 
forming apparatus A, a print mode such as the number of 
sheets to be printed and a printing function and simulta 
neously sets a ?nal-stage processing mode such as the “bind 
ing process,” the “jog process,” or the “sheet carry-out (stor 
ing) process.” In accordance With a command signal from the 
image forming apparatus A, the ?nisher B carries out a pro 
cess according to the operation mode. 

The ?nisher B shoWn in FIG. 2 is composed of a sheet 
discharging path 11 Which receive sheets sequentially dis 
charged by the above-described image forming apparatus A 
and Which carry out the sheets doWnstream, a processing tray 
20 (“tray means”; this also applies to the description beloW) 
located beloW a sheet discharging port (sheet discharging port 
in the ?nisher B) 1311 of the sheet discharging path 11, and a 
storing tray 30 located doWnstream of the processing tray 20. 
A carry-in roller 14 is provided on the sheet discharging path 
11 to convey a sheet fed toWard a carry-in port 12. The 
carry-in roller 14 is composed of a pair of rollers that are in 
pressure contact With each other. The sheet discharging path 
11 also includes an inlet sensor S1 that detects a leading end 
and a trailing end of a conveyed sheet. 

The sheet discharging path 11 diverges into a ?rst sheet 
discharging path 11a and a second sheet discharging path 
11b. The processing tray 20 (tray means; this also applies to 
the description beloW), described beloW, is located doWn 
stream of the ?rst sheet discharging path 1111. A ?rst storing 
tray 30a is located doWnstream of the processing tray 20. A 
second storing tray 30b is located on the second sheet dis 
charging path 11b. 

That is, a sheet from the image forming apparatus A is 
guided to the carry-in path 11 by the carry-in roller 14 and 
selectively fed to the ?rst sheet discharging path 1111 or the 
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6 
second sheet discharging path 11b via a path sWitching piece 
15. The processing tray 20 is located doWnstream of a sheet 
discharging port (hereinafter referred to as a “?rst sheet dis 
charging port”) 1311 of the ?rst sheet discharging path 11a. 
The second storing tray 30b is located at a sheet discharging 
port (hereinafter referred to as a “second sheet discharging 
port”) 13b of the second sheet discharging path 11b. Thus, 
sheets from the image forming apparatus A are selectively 
guided toWard the processing tray 20 via the path sWitching 
piece 15 or to the second storing tray 30b. The sheets guided 
to the processing tray 20 are set in a bundle, subjected to 
?nal-stage processing such as stapling, and then stored on the 
?rst storing tray 30a, provided doWnstream of the processing 
tray 20. On the other hand, the sheets guided toWard the 
second storing tray 30b are stacked on the second storing tray 
30b Without being post-processed. 
Con?guration of Processing Tray 
The processing tray 20 is located beloW the ?rst sheet 

discharging port 1311 so as to form a step. Sheets are tempo 
rarily placed and supported on the processing tray 20 and 
post-processed in this condition. A mechanism correspond 
ing to the functions of the ?nal-stage processing carried out 
on the sheets is incorporated in the processing tray 20. The 
illustrated processing tray 20 comprises the “bookbinding 
function,” the “jog function,” and the “sheet carry-out func 
tion” of carrying out sheets from the ?rst sheet discharging 
port 1311 directly (Without ?nal-stage processing) to the 
doWnstream ?rst storing tray 30a. 
The “bookbinding function” stacks and staples a series of 

sheets carried out from the image forming apparatus A, on the 
processing tray 20 according to page number, and carries out 
the resulting sheet bundle to the ?rst storing tray 3011 for 
storing. The “jog function” sorts, stores, and sets the series of 
sheets carried out from the image forming apparatus A, on the 
?rst storing tray 3011. Thus, the processing tray 20 comprises 
a jog shift mechanism that shifts each of the sheets in a 
direction orthogonal to a conveying direction by a predeter 
mined amount. The illustrated jog shift mechanism, biasing 
aligning means (side regulating means 21 described beloW) 
provides this function. Forward/reverse roller means 26 is 
located on the processing tray 20. 
A staple device (?nal-stage processing means, shoWn in 

FIG. 2) 24, the sheet-end regulating member 2011, the convey 
ing means (“forWard/reverse roller means 26” and “belt trans 
porting means 17” described beloW), and the side regulating 
means 21 are arranged on the processing tray 20; the sheet end 
regulating means 20a positions and aligns each of the sheets 
With the ?nal-stage processing position, and the conveying 
means transports the sheet to the sheet-end regulating mem 
ber. The sheet-end regulating member 2011 is formed to 
project upWard from the processing tray 20 so that the leading 
or trailing end of the sheet in the conveying direction abuts 
against the sheet end regulating means 20a for regulation. 
Similarly, the side regulating member 21 is formed to project 
upWard from the processing tray 20 so that a side edge of the 
sheet Which is orthogonal to the sheet conveying direction 
abuts against the side regulating member 21. 
Con?guration of Conveying Means 
A sheet discharging roller 29 is located at the sheet dis 

charging port 13a. The illustrated sheet discharging roller 29 
is in pressure contact With a driving end of a caterpillar belt 18 
described beloW to carry out the sheet upWard from the tray 
through the sheet discharging port 1311. The sheet discharging 
roller 29 may be composed of a pair of rollers that is not in 
pressure contact With the caterpillar belt 18 as shoWn in the 
?gure. 
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The forWard/ reverse roller means 26 and the belt transport 
ing means 17 are arranged on the processing tray 20; the 
forward/reverse roller means 26 conveys the sheet carried 
onto the tray, toWard a doWnstream side and then switches the 
sheet back to an upstream side, and the belt transporting 
means 17 transports the sheet fed by the roller means, to the 
regulating member 2011. The forWard/reverse roller means 26 
and the belt transporting means 17 constitute the conveying 
means for “transporting the sheet carried out through the 
sheet discharging port, toWard the sheet-end regulating mem 
ber.” Thus, the forWard/reverse roller means 26 is supported 
by a sWinging bracket 26a so as to be movable up and doWn 
With respect to the processing tray 20. The forWard/reverse 
roller means 26 is coupled to a shift motor (not shoWn in the 
draWings). A forWard reverse motor (not shoWn in the draW 
ings) is coupled to the forward/reverse roller 26. 

The belt transporting means 17 is composed of a pair of 
pulleys 16a and 16b betWeen Which the caterpillar belt 18 
extends as shoWn in FIG. 2. The belt transporting means 17 is 
located betWeen the sheet discharging port 1311 and the pro 
cessing tray 20 so as to be movable up and doWn along the 
sheet conveying direction (to and from the sheet-end regulat 
ing member 2011). That is, a driving motor M1 is coupled to 
the driving pulley 16a. The driven pulley 16a moves up and 
doWn according to the amount of sheets loaded on the tray. 
The caterpillar belt 18 is Wound betWeen the pulleys. Thus, 
the illustrated apparatus is con?gured so that the sheet carried 
onto the tray is transported to the sheet-end regulating mem 
ber 20a by the forWard/reverse roller means 26 and the belt 
transporting means 17. Of course, the “conveying means,” 
composed of the forward/reverse roller means 26 and the belt 
transporting means 17, may be composed of only the forWard/ 
reverse roller or the belt transporting means. 

The ?nal-stage processing means, in the ?gure, the staple 
device 24, is located on the processing tray 20 con?gured as 
described above. The sheet from the sheet discharging port 
1311 is carried onto the processing tray 20 by the forWard/ 
reverse roller means 26 and the belt transporting means 17. 
The trailing end of the sheet advances onto the processing tray 
20. The forWard/reverse roller means 26 is reversed to sWitch 
back the sheet, Which thus advances to the loWer half portion 
of the belt of the belt transporting means 17. Subsequently, 
the belt transporting means 17 alloWs the trailing end of the 
sheet to abut against the sheet-end regulating member 2011 for 
regulation. 

Sheet push-out means 25 (sheet discharging means; this 
also applies to the description beloW) is located on the pro 
cessing tray 20 as described beloW in order to transport the 
post-processed sheet to the doWnstream ?rst storing tray 3011. 
A guide groove (not shoWn in the draWings) along Which a 
push-out paWl 25a moves is provided in the center of the 
processing tray 20 in a sheet Width direction. The push-out 
paWl 25a transports the sheet positioned on the doWnstream 
sheet-end regulating member 2011 to the sheet discharging 
port 130 (hereinafter referred to as a “third sheet discharging 
port”) along the guide groove. To achieve this, a belt member 
48 is extended betWeen a pair of pulleys 46 and 47 provided 
on a rear surface of the processing tray 20, and the push-out 
paWl 25a integrally ?xed to the belt member 48. A push-out 
paWl driving motor M5 is coupled to the pulley 46. Conse 
quently, the sheet push-out paWl driving motor M5 sWings the 
push-out paWl 2511 so as to longitudinally cross the periphery 
of the processing tray 20. In addition to the push-out paWl 
25a, the forWard/reverse roller means 26, con?gured as 
described above, is provided at the third sheet discharging 
port 130. 
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Sheet Stack Device 
A sheet stack device D described beloW is located doWn 

stream of the processing tray 20, described above. As shoWn 
in FIG. 2, the ?rst storing tray 30a is located at the third sheet 
discharging port 130 so as to form a step. As shoWn in FIG. 2, 
the ?rst storing tray 3011 is located at the third sheet discharg 
ing port 130 so as form a step. As shoWn in FIG. 2, the ?rst 
storing tray 3011 is composed of a tray member attached to an 
apparatus frame so that the sheet from the third sheet dis 
charging port 130 is loaded and stored on the ?rst storing tray 
3011. The sensor lever 19 is located above the ?rst storing tray 
3011. The sensor lever 19 is con?gured to detect Whether or not 
the sheets loaded on the ?rst storing tray 3011 have reached a 
maximum alloWable amount (sheet full) and/or Whether or 
not any sheet is loaded on the tray (sheet remaining). 

Thus, as shoWn in FIG. 8, the sensor lever 19 is supported 
on the apparatus frame so as to be pivotable around a support 
shaft 19a. The sensor lever 19 further includes a paper contact 
piece 19b at a leading end thereof and a ?ag 190 at a base end 
thereof. The paper contact piece 19b is con?gured to sWing 
around a support shaft 1911 so as to come into contact With the 
uppermost sheet on the ?rst storing tray 3011. The ?ag 190 is 
con?gured such that the position thereof is detected by a 
photosensor. The sensor lever 19 is biased so as to alWays lie 
at a retracted portion by a bias spring 19S. The sensor lever 19 
is coupled to an electromagnetic solenoid 19M so as to move 
to a sensing portion against the force of the spring. 
The ?ag 190 of the sensor lever 19 comprises a ?rst ?ag fr1 

and a second ?ag fr2 Which, When the paper contact piece 19b 
moves in conjunction With the sheets on the tray, alloW “sheet 
full sensing,” “sheet empty sensing,” and “lever standby posi 
tion sensing” to be performed at the corresponding positions. 
To sense the ?ags fr1 and fr2, a ?rst sensor Sa and a second 
sensor Sb are arranged at positions shoWn in FIG. 8. 

Thus, the positional relationship betWeen the ?rst and sec 
ond ?ags fr1 and fr2 and the ?rst and second sensors Sa and Sb 
is set such that When the paper contact piece 19b is at the sheet 
full sensing position, “SaION & SbION,” and When the 
paper contact piece 19b is at the sheet empty sensing position 
on the ?rst storing tray 3011, “SaIOFF & SbIOFF,” and such 
that When the paper contact piece 19b senses a different 
condition of the paper surface, “SaION & SbIOFF,” and 
When the paper contact piece 19b is at the retracted position 
(state shoWn in FIG. 8), “SaIOFF & SbION.” 
The present invention is thus characterized by controlling 

the forward/reverse roller means 26 and the belt transporting 
means 17 as folloWs. First, When the leading end of the sheet 
advances onto the tray, the forWard/reverse roller 26 stands by 
above the tray (condition shoWn in FIG. 2) so as not to 
obstruct the sheet. Then, after the leading end of the sheet 
advances onto the tray, the forWard/ reverse roller 26 loWers to 
a position Where the forward/reverse roller 26 engages With 
the sheet on the tray. At the same time, the roller 26 rotates 
clockWise to convey the sheet doWnstream. Upon elapse of an 
expected time required for the trailing end of the sheet to be 
carried onto the tray, the forward/reverse roller 26 starts rotat 
ing counterclockwise. Thus, the forWard/reverse roller 26 
sWitches back and conveys the sheet carried onto the tray 
toWard the sheet-end regulating member 2011. Then, upon 
elapse of an expected time required for the trailing end of the 
sheet to be fed to the belt transporting means 17, the forWard/ 
reverse roller 26 retracts upWard from the tray. The belt trans 
porting means 17 transports the sheet so that the sheet abuts 
against the sheet-end regulating member 20a. 
The driving of the forWard/reverse roller means 26 and the 

belt transporting means 17 is controlled by, for example, a 
control CPU for the ?nal-stage processing device B. The 
present invention is thus characterized in that this control 



US 8,136,812 B2 

CPU (“control means 40”; this also applies to the description 
below) “varies a driving stop timing for the belt transporting 
means depending on the material nature of the sheet surface.” 
The control means 40 is con?gured so as to (I) detect the 
conveying condition of the sheet to stop the belt transporting 
means 17 in accordance With the detection result or to (2) stop 
the belt transporting means 17 in accordance With the sheet 
surface material nature input by the operator. 
The case in Which the control means 40 detects the con 

veying condition of the sheet to control the belt transporting 
means 17 Will be described. FIG. 6 shoWs a timing chart for 
this case, and FIGS. 3 to 5 shoW operating conditions. 
Description Will be given With reference to FIG. 6. The con 
trol CPU (not shoWn in the draWings) receives a sheet dis 
charging instruction signal from the image forming apparatus 
A and then rotationally controls the carry-in roller 14 and the 
sheet discharging roller 29 (the illustrated sheet discharging 
roller 29 is a driving pulley). The rotational driving is per 
formed by the driving motor M1. 

Then, the sheet fed to the carry-in port 12 is fed doWn 
stream by the carry-in roller 14. The inlet sensor S1 then 
senses the leading end of the sheet (condition shoWn in FIG. 
3A). The sheet advances onto the processing tray through the 
sheet discharging port 13a. At this time, a counter provided in 
the control CPU starts measurement With a reference clock. 
Furthermore, a forWard reverse control timer is actuated on 
the basis of a sheet leading end sensing signal. 

Then, When the inlet sensor S1 senses the sheet trailing end, 
the control means 40 issues a trailing end sensing signal to 
stop the counter from the clock measurement (condition 
shoWn in FIG. 3B). Almost simultaneously With the stop, the 
control means 40 reads a reference value. The reference value 
is prepared in, for example, a RAM as a sheet conveying time 
corresponding to a sheet siZe. The control means 40 then 
reads a reference conveying time required to convey the sheet 
on the basis of the sheet siZe information pre-received from 
the image forming apparatus A. The control means 40 then 
compares the measurement time in the counter With the ref 
erence conveying time stored in the RAM. 

Then, in response to the leading end sensing signal from 
the inlet sensor S1, the control means 40 actuates a forWard 
reverse control timer. Upon elapse of an expected time (timer 
1) required for the sheet leading end to reach the position of 
the forWard/reverse roller 26, the control means 40 loWers the 
forWard/reverse roller means 26 onto the sheet placed on the 
tray. Simultaneously With the loWering, the control means 40 
rotates the forWard/reverse roller means 26 clockWise. Then, 
the sheet is carried out doWnstream as shoWn in FIG. 4A. The 
sheet trailing end is carried onto the processing tray though 
the sheet discharging port. 

Then, upon elapse of an expected time (timer 2) required 
for the sheet trailing end to advance onto the processing tray, 
the control means 40 starts rotating the forWard/reverse roller 
26 in the reverse (counterclockwise) direction (state shoWn in 
FIG. 4B). Then, the sheet trailing end is fed toWard the sheet 
end regulating means 2011 along the processing tray 20 by 
means of the caterpillar belt 18 of the belt transporting means. 
Upon elapse of an expected time (timer 3) required for the 
sheet trailing end to be fed to the belt transporting means 17, 
the control means 40 moves the forWard/reverse roller means 
26 upWard so that the forWard/reverse roller means 26 stands 
by above the tray. 

Then, the control means 40 compares the “sheet conveying 
time” determined from the sensing signal from the inlet sen 
sor S1 With the prepared “reference conveying time.” The 
control means 40 sets a belt stop time (belt running time) on 
the basis of the comparison result. As the belt stop time, the 
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10 
time When the caterpillar belt 18 is stopped is determined on 
the basis of the time When the sheet trailing end is detected by 
the inlet sensor S1. For example, When the “sheet conveying 
time” is equal to the “reference conveying time,” the sheet is 
considered to be conveyed Without slippage. Then, the belt 
stop time determined by the control means 40 is set on the 
basis of a conveying distance over Which the sheet trailing end 
carried out through the sheet discharging port 1311 travels 
until the end reaches the sheet-end regulating member 20a. 
When the “sheet conveying time”>“reference conveying 

time,” the sheet is considered to slip While being fed by the 
forWard/reverse roller 26 and the belt transporting means 17. 
The belt stop time is set equal to the “reference conveying 
time+slippage amount.” For example, in the ?gure, the “sheet 
conveying time-reference conveying time” is calculated, and 
the belt stop time is set in stages according to the calculated 
value. Alternatively, the “belt stop time” can be set by the 
calculating means so as to correct the sheet slippage amount 
on the basis of the “sheet conveying time-reference convey 
ing time.” 
When the “belt stop time” has passed, the control means 40 

stops the driving motor M1 (condition shoWn in FIG. 5). 
In the present invention, the sensor sensing the “moving 

time” of the sheet traveling along the sheet discharging path 
11 is the single sensor S1 located on the sheet discharging 
path to detect the sheet leading and trailing ends to determine 
the moving time, as described above. HoWever, the sensor 
may be con?gured as described beloW. 
As shoWn in FIG. 7, a ?rst sensor S1 and a second sensor S2 

are arranged on the sheet discharging path 11 at a distance L 
from each other. The ?rst sensor S1 senses the leading or 
trailing end of the sheet, and the sheet end is then sensed by 
the second sensor. This enables detection of the “moving 
time” of the sheet moving over the distance L. The sheet 
slippage amount can be determined by con?guring the 
remaining part of the apparatus as described above. 
NoW, a case Where the control means 40 is con?gured so as 

to stop the belt transporting means 17 according to the “sheet 
surface material nature input by the operator” Will be 
described. 
The case Where the sheet conveying condition is detected to 

control the belt transporting means 17 Will be described. 
Although not shoWn in the draWings, a control panel is pro 
vided on the image forming apparatus A or the ?nisher B and 
includes an input key via Which the operator inputs informa 
tion. Then, for example, the panel display section displays 
choices such as “coating paper” and “plain paper.” The “belt 
stop time” is set on the basis of the material-nature and sheet 
siZe information selected by the operator. The control means 
40 sets the “belt stop time” on the basis of the material and 
sheet siZe information speci?ed via the input key. The other 
operations are similar to those described above and Will thus 
not be described beloW. 
The present application claims priority from Japanese 

Patent App. No. 2007-203767, Which is herein incorporated 
by reference. 
What is claimed is: 
1. A sheet stacking device comprising: 
a sheet discharging port through Which sheets are sequen 

tially carried out; 
a sheet discharging path connected to said sheet discharg 

ing port, for feeding sheets therefrom; 
tray means disposed doWnstream of said sheet discharging 

path; 
a sheet-end regulating member provided on the tray means; 
conveying means for transporting toWard said sheet-end 

regulating member sheets carried out onto the tray 
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means through the sheet discharging port, said convey 
ing means con?gured so as, in conveying toWard said 
sheet-end regulating member a sheet having been car 
ried in onto said tray means, to impart conveyance force 
to the sheet for a running time predetermined according 
to the nature of the sheet’s surface material to keep the 
sheets orderly stacked on said tray means; 

conveyance control means for controlling said conveying 
means to impart the conveyance force to the sheet for the 
predetermined running time; and 

sensor means provided in said sheet discharging path and 
comprising a sensor for detecting the leading and trail 
ing ends of a moving sheet, said sensor means therein for 
detecting pass time of a sheet being conveyed on said 
sheet discharging path, and outputting a pass-time deter 
mining output signal to said conveyance control means; 
Wherein 
said conveyance control means comprises comparing 
means for comparing the sheet-pass time as deter 
mined by the output signal from said sensor means 
With a preset reference sheet-pass time, and 

said conveyance control means predetermines said run 
ning time based on the comparison result from said 
comparing means. 

2. The sheet stacking device according to claim 1, Wherein 
said conveying means comprises a belt member disposed in 
betWeen said sheet discharging port and the uppermost sheet 
that can be on the tray means. 

3. A ?nisher comprising the sheet stacking device of claim 
1, Wherein: 

said tray means is a ?nisher processing tray on Which 
sheets carried out from an image forming apparatus are 
collated into a bundle; and 

the ?nisher comprises ?nal-stage processing means for 
subjecting a sheet bundle on said processing tray to 
?nal-stage processing. 

4. The ?nisher according to claim 3, Wherein said convey 
ing means comprises: 

a ?rst conveyance means for transporting toWard said 
sheet-end regulating member sheets carried out onto the 
tray means through the sheet discharging port; and 

a second conveyance means, upstream of said ?rst convey 
ance means, provided to alloW second conveyance 
means to shift betWeen an engagement position in Which 
said second conveyance means engages a sheet dis 
charged onto said tray means and transports the sheet 
toWard said ?rst conveyance means, and a standby posi 
tion separated from the engagement position. 

5. The ?nisher according to claim 4, Wherein in the engage 
ment position, second conveyance means, after having trans 
ported a sheet in the conveying-out direction from the sheet 
discharging port sWitches the sheet back and conveys it to said 
?rst conveyance means. 

6. The sheet stacking device according to claim 1, Wherein 
said conveying means comprises: 

a ?rst conveyance means for transporting toWard said 
sheet-end regulating member sheets carried out onto the 
tray means through the sheet discharging port; and 

a second conveyance means, upstream of said ?rst convey 
ance means, provided to alloW second conveyance 
means to shift betWeen an engagement position in Which 
said second conveyance means engages a sheet dis 
charged onto said tray means and transports the sheet 
toWard said ?rst conveyance means, and a standby posi 
tion separated from the engagement position. 

7. The sheet stacking device according to claim 6, Wherein 
in the engagement position, second conveyance means, after 
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having transported a sheet in the conveying-out direction 
from the sheet discharging port sWitches the sheet back and 
conveys it to said ?rst conveyance means. 

8. A sheet stacking device comprising: 
a sheet discharging port through Which sheets are sequen 

tially carried out; 
a sheet discharging path connected to said sheet discharg 

ing port, for feeding sheets therefrom; 
tray means disposed doWnstream of said sheet discharging 

path; 
a sheet-end regulating member provided on the tray means; 
conveying means for transporting toWard said sheet-end 

regulating member sheets carried out onto the tray 
means through the sheet discharging port, said convey 
ing means con?gured so as, in conveying toWard said 
sheet-end regulating member a sheet having been car 
ried in onto said tray means, to impart conveyance force 
to the sheet for a running time predetermined according 
to the nature of the sheet’s surface material to keep the 
sheets orderly stacked on said tray means; 

conveyance control means for controlling said conveying 
means to impart the conveyance force to the sheet for the 
predetermined running time; and 

sensor means provided in said sheet discharging path and 
comprising sensors for detecting a sheet moving over a 
predetermined distance spanning an interval, said sensor 
means therein for detecting pass time of a sheet being 
conveyed on said sheet discharging path, and outputting 
a pass-time determining output signal to said convey 
ance control means; Wherein 
said conveyance control means comprises comparing 
means for comparing the sheet-pass time as deter 
mined by the output signal from said sensor means 
With a preset reference sheet-pass time, and 

said conveyance control means predetermines said run 
ning time based on the comparison result from said 
comparing means. 

9. The sheet stacking device according to claim 8, Wherein 
said conveying means comprises a belt member disposed in 
betWeen said sheet discharging port and the uppermost sheet 
that can be on the tray means. 

10. A ?nisher comprising the sheet stacking device of 
claim 8, Wherein: 

said tray means is a ?nisher processing tray on Which 
sheets carried out from an image forming apparatus are 
collated into a bundle; and 

the ?nisher comprises ?nal-stage processing means for 
subjecting a sheet bundle on said processing tray to 
?nal-stage processing. 

11. The ?nisher according to claim 10, Wherein said con 
veying means comprises: 

a ?rst conveyance means for transporting toWard said 
sheet-end regulating member sheets carried out onto the 
tray means through the sheet discharging port; and 

a second conveyance means, upstream of said ?rst convey 
ance means, provided to alloW second conveyance 
means to shift betWeen an engagement position in Which 
said second conveyance means engages a sheet dis 
charged onto said tray means and transports the sheet 
toWard said ?rst conveyance means, and a standby posi 
tion separated from the engagement position. 

12. The ?nisher according to claim 11, Wherein in the 
engagement position, second conveyance means, after having 
transported a sheet in the conveying-out direction from the 
sheet discharging port sWitches the sheet back and conveys it 
to said ?rst conveyance means. 
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13. The sheet stacking device according to claim 8, toward said ?rst conveyance means, andastandby posi 
Wherein said conveying means comprises: tion separated from the engagement position. 

a ?rst conveyance means fOr transporting IOWard Said 14. The sheet stacking device according to claim 13, 
sheet-end regulating member sheets carried out onto the 
tray means through the sheet discharging port; and 

a second conveyance means, upstream of said ?rst convey 
ance means, provided to allow second conveyance 
means to shift betWeen an engagement position in Which 
said second conveyance means engages a sheet dis 
charged onto said tray means and transports the sheet * * * * * 

Wherein in the engagement position, second conveyance 
5 means, after having transported a sheet in the conveying-out 

direction from the sheet discharging port sWitches the sheet 
back and conveys it to said ?rst conveyance means. 


